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1. IMosicHuTeJLHAA 3aIIUCKA.

[Tporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OO0IEro oOpa3oBaHUsS COCTaBJIeHAa Ha OCHOBE
TpeOoBaHUl K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O OOIIET0
oOpa3oBanus, npezacrasieHHbIx B @I'OC OOO, a Takxe Ha OCHOBE (enepalibHON paboueit
IPOrpaMMbl BOCIIUTAHUS U € Y4ETOM KOHIIETLIMHU IMPEenoJaBaHusl yueOHOro npeaMera «XuMus» B
o0OpasoBaTteNbHBIX opranu3anusiax Pocculickoit deaepamum.

[IporpaMMa mo XumuM [Aa8T MpPEICTaBICHHE O LesaX, oOmeld crpareruu oOyueHwus,
BOCIIUTaHUS M Pa3BUTUS OOy4alOMIMXCS CpeACTBAMHU Yy4eOHOro INpeaAMeTa, YCTaHABIUBAaeT
00s13aTeNIbHOE MPEIMETHOE COJEpIKaHUe, MPEeIyCMaTpUBACT paclpe/ieiieHue ero Mo KiaccaM |
CTPYKTYPHPOBAHHUE IO pa3/ieiaM M TeMaM HPOTrpaMMBbl IO XUMHUH, ONPENENsIeT KOJMUYECTBEHHBIC U
Ka4eCTBEHHBIC XApPAKTEPUCTHKH COJCPIKAHUS, PEKOMEHIYEMYIO IOCIEI0BAaTEIbHOCTh H3yUCHHS
XUMHU C Y9E€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JIOTMKH y4eOHOro Ipoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00YyYaroIMXcCs, ONpeaessieT BO3MOKHOCTH MpeAMeTa JUIsl pealnu3alun
TpeOoBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHONM NpPOrpaMMbl Ha YpOBHE
OCHOBHOTO O0IIIeT0 00pa3oBaHus, a TaKKe TpeOOBaHUH K pe3ysibTaTaM 00yueHHUs] XUMUU HA YPOBHE
Hened M3y4deHWs NpeAMeTa M OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHOM JI€ATEILHOCTH
00y4aroIIerocs Mo OCBOCHUIO YI€OHOTO COACPKAHMSL.

3HaHUEe XMMHU CIY>KUT OCHOBOU JJIs1 (DOPMHUPOBAHHMS MHUPOBO33PEHUS OOYYaIOLIETOCs, €T0
NPEJCTaBICHUN O MAaTepPHaIbHOM €IMHCTBE MHPA, BAKHYIO POJIb HIPAlOT (HOpMUpPYEMbIe XUMHUEH
NPEJICTAaBICHNUS O B3aMMONPEBPALICHUSX YHEPIHUA M 00 ABOJIOIMH BEIIECTB B MPHUPOJE, O IMYTIX
pelieHus I00albHBIX MPOOJEeM  YCTOMYMBOIO pa3BUTUSL  YEJIOBEYECTBA —  CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM U HKOJIOTMYECKOI 0e30macHOCTH, MpobIeM 3ApaBOOXPAHEHUS.

W3ydenue xumuu:

CHOCOOCTBYET peaju3aliiid BO3MOXHOCTEH sl caMOpa3BUTHA U (POPMUPOBAHUS KYyJIbTYphI
JMYHOCTH, €€ 001Ieil U (yHKIIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJaJ B (pOPMHUPOBAaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH O0ydarommXxcs,
HaBBIKOB  HMX  CAMOCTOSITETIbHOM  Y4eOHOH  JNeATeNbHOCTH,  OKCHEPUMEHTAIBHBIX |
UCCIICIOBATEIbCKUX ~yYMEHHUH, HEOOXOIMMBIX KaK B IIOBCEJHEBHOM JKM3HHM, TakK MW B
npodeccuoHaNbHOM NesTeIbHOCTH;

3HaKOMUT €O CIlenu(UKON HayYHOTO MBIIIJICHHS, 3aKJIabIBa€T OCHOBBI 1IEJIOCTHOTO B3TJIsAa
HAa €JIWHCTBO TMPHUPOABI M 4YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM JTalioM B (OpMHpPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJIaJl B 9KOJIOTMUYECKOE 00pa3oBaHHe 00yUaIOMIUXCS.

JlanHble HampaBieHHs B OOYyYEHHUM XUMHH OO0ECIEUMBAIOTCS CHEUU(UKON COACpIKaHUs
y4eOHOTO TMpeaMeTa, KOTOPBIN SBISETCS MEeJarorniecku aJalTHPOBAHHBIM OTPaKEHHEM 0a30BOM
HAYKHA XUMHUH Ha OMPENICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHs OpPUEHTUPOBAH HAa OCBOCHUE
00y4aIMMHUCS CUCTEMBbI TEPBOHAYANBHBIX MOHSATHH XMMHH, OCHOB HEOPraHMYECKON XHUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHIH OPraHU4YeCKON XUMHH.

CtpyKkTypa cojep:KaHusi MpOrpamMMbl MO XUMHH CPOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona Kk e€ um3ydenuto. ConeprkaHHMe CKIIAIBIBACTCS M3 CHCTEMBI TMOHATHUH O XUMHUYECKOM
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3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHIA 0 XUMHUECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO
OpraHW30BaHbl M0 NPUHIUIY IOCIEA0BATENbHOIO Pa3BUTHs 3HAHWNM Ha OCHOBE TEOPETHUECKUX
IIPEACTABJIICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHUs O CTPOCHUH aTOMa U XUMHUYECKOU CBSA3H;

— MpeACTaBICHUHN 00 3JIEKTPOIUTHUECKOMN IUCCOIMAIINY BEUIECTB B paCTBOPAX.

TeopeTnueckne 3HaHMS pPACCMATPUBAIOTCS HA OCHOBE JSMIIMPUYECKM IIOJYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEIOBATEIbHO OT OJHOIO YPOBHS K JPYrOMY, BBIIOIHSIS
GyHKIMN OOBSCHEHHMS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHNUS U TIOJIYyUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne NpPOrpaMMbl MO XHUMHH CIIOCOOCTBYEeT (OPMHUPOBAHHUIO MPEACTABICHHUS O
XUMUYECKON COCTaBIAIOIIEH HAay4YHOW KapTUHbI MHpa B JIOTMKE €€ CHCTEMHOW IIPUPOABI,
LIEHHOCTHOT'O OTHOILIECHHsI K HAy4YHOMY 3HAHMIO M METOJAM IIO3HaHWsA B Hayke. M3yueHue xumuu
MIPOUCXOUT C MPUBJICUYECHNEM 3HAHUI U3 paHee M3YUYEHHBIX YUeOHbIX MpeaMeToB: «OKpyKarolui
Mup», «buonorus. 5—7 kiacced» U «Pu3nKa. 7 KiIaccy.

[Tpy M3ydyeHUn XMMUU DPOMCXOJUT (POPMUPOBAHUE 3HAHMH OCHOB XMMMYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM AEATENIbHOCTH YeIOBEKa U KaK OJJHOTO M3
KOMIIOHEHTOB MHPOBOH KYyJbTYpbl. 3ajada ydeOHOro mpeaMeTa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBbl XMMHUYECKHUX 3HAHUN — BakHEHIIUX (aKTOB, MOHATHI, 3aKOHOB MU TEOPETHYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa, s3bIKka HAayKd, B
NPUOOILEHNN K Hay4YHbIM METOJaM IO3HAHMS MPU U3YYEHUU BEIIECTB U XMMUYECKUX pEaklui, B
GOpMUPOBAHUKM W Pa3BUTHUM [IO3HABATEIbHBIX YMEHUH M HX TPUMEHEHUH B YyuyeOHO-
MIO3HABATEJILHOM M y4eOHO-HMCCIIEeI0BATENbCKON AEATENbHOCTH, OCBOCHHMU IpaBUi 0€30IacHOro
oOpaleHus C BelECTBAMU B IOBCEIHEBHON KHU3HH.

[Ipy u3yyeHMM XMMHUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs BaXXHOE 3HAYCHHE
nproOpenu Takue 1ed, Kak:

— (GOopMHpOBaHHE HHTEUIEKTYaJbHO DPAa3BUTOH JIMYHOCTH, TOTOBOM K camM0o00pa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPHUHATHUIO pEelIeHUH, CIOCOOHON aalTHUPOBAThHC K OBICTPO
MEHSIOLUMCS YCIOBUSAM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMs Ha CHUCTeMaTH4ecKoe NpuoOIIeHHue oO0yJaromuxes K
CaMOCTOATEJIbHOW MO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM METOJaM MO3HaHMs, (GOPMHUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

— oOecrieyeHHe YCIOBHMH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYyYaroIUMUCS —OIbITa
pa3sHOOOpa3HOM JESTENbHOCTH, IMO3HAHHUA M CaMOINO3HAHMsS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JUISl Pa3INYHbIX BUAOB J€ATEIbHOCTH;

— (opmupoBaHue o0mel (YHKIMOHAIBHON M €CTECTBEHHO-HAyYHOM I'PaMOTHOCTH, B TOM
YHUClie YMEHUN OOBACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3Ysl 3HAHUS U OIIbIT,
MOJIyYEHHbIE TPU U3yUYE€HUH XUMUHU, IPUMEHATh UX IPU PELICHUH MPOOJIEM B OBCEIHEBHON KU3HU
U TPYZJOBOH EATENBHOCTH;

— (¢opmHupoBaHUE y OOYy4arOIIMXCs TYMAHUCTHUECKUX OTHOIIEHUI, MOHUMAHUS LIEHHOCTH
XUMHMYECKMX 3HAaHMHA A BBIPAOOTKHM HKOJOTMUYECKH LIEJIeCOO00pa3HOro IOBEIEHUs B OBITY U
TPYLOBOW JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3I0POBbA U OKPYKAIOLIEH NPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBALIUH K 00y4EHUI0, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHUS O0OIIEUEIOBEUECKUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduist u
HaMpaBJIEHHOCTH JalbHEHIIEro 00yYeHusl.



OO1ree 4YMCIO YacoB, OTBEACHHBIX A M3yUYEHHUS XMMHUU Ha ypOBHE OCHOBHOIO OOIIETO
obpa3oBanus, coctaBiser 136 gacoB: B 8 kimacce — 68 vacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIETIO).



2. Conep:xkanue y4ye0OHOro nmpeameTa

8 kuacc

Tema 1. IEPBOHAYAJIBHBIE XUMHWYECKUE ITIOHATHUSA (224yaca)
XuMHs — HayKa O BELIECTBAX, UX CBOMCTBAX W IpeBpauieHusAX. [IoHATHE 0 XMMUYECKOM dJIEMEHTE
u ¢opmax ero cymectBoBanus. [IpeBpamienust BemiectB. Uuctoie BemiectBa U cMmecu. CriocoObl
OUYUCTKH cMecel. OTanune XUMUYECKHX Peakuii oT (GU3NUECKUX sSBICHUN. POnb XUMUU B KHU3HH
YeJI0BEKa.
ATOMBI U MOJIEKYJIBI. ATOMHO - MOJIEKYJIIpHOE yueHue. [IpocThie U CI0KHbIE BELIECTBA.
XHUMHUYECKUH JIEMEHT. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTBA.
XUMHYECKas CUMBOJIMKA. 3HAKM XMMHUYECKUX DJEMEHTOB U IIPOUCXOXACHHE HX Ha3BaHUM.
Xumuyeckue hopmynbl. Uuaekcel 1 ko3@duientsl. OTHOCUTENbHAS aTOMHAsi U MOJICKYJISPHbIE
Macchl. Pacdér MaccoBoO# 0 XMMHYECKOTO dJIEMEHTa 1o (hOpMyJie BEeIIeCTBa.
[Tonstue BanenTHOCTH. COCTaBICHNE XUMUYECKUX (DOPMYIT 10 BAJIEHTHOCTU. 3aKOH COXPAHECHHUS
MacChl BELIECTB, €r0 3Ha4eHHE. XMMHUECKUE YPaBHEHM. THIIBI XMMUYECKUX PEAKLUN
Moub - equHuLA KONM4YECTBa BenlecTBa. MosipHas Macca. BerunciieHus no XuMu4ecKum
YPaBHEHUSM.
Hemoncmpavyus
Moneneit Mosiekyn 1 aroMoB. Komiekiys caMOpoIHBIX 2JIEMEHTOB (Ha puMepe cepsl). ['openue
CBEUM Ha BeCax C MOIIOLIEHUEM ITPOIYKTOB ropenus. Pasnoxenue manaxura. ['opeHne maruusi.
Jlabopamopnuie onvimol
PaccmoTtpenue BemecTB ¢ pa3MuyHbIMU (PU3NYECKUMU CBOMCTBAMHU.
Pasznenenne cmeceil.
XuMuyeckue siBieHus (IPOKaJTuBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM).
Peaknuu, WILIOCTpUPYIOLIME OCHOBHBIE IPU3HAKY XaPaKTEPHBIX PEAKLIAN.
3HAKOMCTBO C 00pa3liaMH MPOCTHIX U CIOXKHBIX BemecTB. O0pa3ibl TAITMYHBIX METAIIIIOB U
HEMETAaJUIOB.
Ilpakmuueckue pabomut
[pakTrueckas padora Nel .Ilpuemsl Oe3onacHo# pabOTHI ¢ 000PyI0BaHUEM U BelecTBamMu. CTpoeHUe
wiamenu Muactpykrax no Th u OT.
[Ipaktrueckas padorta Ne2 OdricTKa 3arpss3HEHHON TOBAPESHHOM COJIH

Tema 2. KUCJIOPOA. TOPEHUME (6 yacoB)
Kucnopon, ero ob1mas xapakrepucTuka 1 HaxoxaeHue B npupose. [lonyuenue. @uznueckue
CBOMCTBA KUCJIOpOJia. XMMUYECKHE cBoMcTBa Kuciaopoaa. [Ipumenenne. KpyroBopot kucnopona B
IIpUpOJIE.
Boznyx u ero coctas. 3ammura aTMoc(hepHOTo BO3IyXa OT 3arpsi3HEHUSI.
I'openne u MeaieHHOe OKuCIeHre. TermnoBol 3P(EeKT XUMHUSCKON peaKIIHH.
Hemoncmpayusn
3HaKOMCTBO C 00pa3amMu OKCHJIOB, HEPTH, KAMEHHOTO YTJIsl U IPOAYKTAMH UX MEPEepadOTKH.
BsaumopeiicTBue pacTBOPOB €IKOT0 HATpa C XJIOPHBIM *kene3oM. [lonyuenue, cobupanue u
pacrno3HaBaHHE KHCIOpPO/a.
Ilpakmuueckue padomot
Ilpakxmuueckasa paboma Ne3 «llomyyeHne u CBOWCTBA KUCIOPOAa»

Tema 3. BOJAOPO/J (3 uaca)
Bomopon, ero o6mias xapaktepucTuka U HaxoxaeHue B mpupoje. [lonyuenue Bogopoaa B
naboparopuu U ero GU3NYecKue CBOMCTBA KUCIOPOo1a. XMMHUUYECKHE CBOMCTBA BOJOPO/Ia.
IIpumenenne Bogopoaa
JHemoncmpayusn



[Tonydenue, cobnpanue 1 pacrio3HaBaHUe BOJOpoia. BoccTaHOBIEHHE METAIITIOB BOJJOPOJIOM M3 HX
OKCHJIOB.

Ilpakmuueckue padomoi.

IIpakTuyeckasi padora Ned «IlonydeHue BOAOPOAA U UCCIEJOBAHUE €r0 CBOMCTBY»

Tema 4. BOJA. PacTtBopsbl. (74acoB)
PactBopsl. Boaa - pactBoputens. PactBopuMocTh BellecTB B Bojie. MaccoBas 10151 paCTBOPEHHOIO
BemiecTBa. Boxa. Ananus u cuntes Boabl. Boga B mpupoze u crnocoOsl ee ouucTk. Ou3nueckue u
XUMHYECKHE CBOWCTBA BOJIBI.
Hemoncmpayusn
PactBopeHue BelecTs ¢ pa3auyHOd pacCTBOPUMOCTBIO, pACTBOPEHHUE BEIIECTB B PA3IMYHBIX
pactBopureiax. Ilonydenue kpucrauios coseld. PactBopenue HuTpata aMMoHus. B3aumonencreue
HaTpHs U KaJbLUs C BOJOM.
Ilpakmuueckue padomut
Ilpakmuueckaa padoma Ne5 «IIpurotopiieHHe pacTBoOpa C OMPEIEICHHOW MacCOBOM aoJei
PacTBOPEHHOTO BELIECTBA (COJIH )»
Tema 5. KosimuecTBeHHbIE OTHOLIEHUS B XUMMHU. (44aca)

KonnuecTBo BemecTBa . Moisb. MonsipHas Macca.

Brruncienus ¢ HCIOJIb30BAHUEM NOHATHN «KOJIMYECTBO BEHIECTBA» U «MOJIAPHAS MACCa»
3akoH ABorajipo. MosnsipHblif 00beM ra3osB.

OObEMHBIE OTHOLIEHHS Ta30B IPU XUMHUECKHUX PEaKIIHSIX.

Tema 6. Baskneiilue Kiaccbl HCOPraHMYECKUX COeIMHEHUI
(11 yacoB)

Oxcunpl: Kaccuukaiys, HOMEHKIATypa, CBOMCTBA, MOTyYeHUE, IPUMECHEHHE.
OcHoBaHus: kinaccuuKaius, HOMEHKIIATypa, CBOWCTBA, OJTy4YeHHEe, IpuMeHeHne. Ou3ndeckue u
XMMHYECKHE CBOMCTBA OCHOBaHUM. Peakiust HelTpanu3auu.
Kucnotsr: knaccudukarysi, HOMEHKIATypa, (PU3MIECKUe U XUMUYECKUE CBOWCTBA.
Conu: xnaccudukaius, HOMEHKIATypa, CBONCTBa, moyrydeHue. Ousndeckue u XUuMUIECKUe
CBOICTBA COJEH
['eneTrdeckast CBSI3b MEXIYy OCHOBHBIMH KJIaCCaMU HEOPTAaHWYECKUX COCTUHECHHM.
JHemoncmpayusn
3HaKOMCTBO ¢ 0Opa3liaMH OKCHJIOB, OCHOBaHUH, KUCIIOT, coJiei. Peakiust HeHTpaimn3anuu B
MPUCYTCTBUU UHANKATOPA. ['eHeTHUecKas CBsI3b MEXKIy OCHOBHBIMU KJIaCCaMU HEOPTaHUYECKUX
COEJTMHEHMUIA.
Jlabopamopuwie onvimot
BzaumoeiicTBre OKCHIa MAarHus ¢ KUCIIOTaMU
B3anMozeincTBre yriekuciioro ra3a ¢ U3BECTKOBON BOJOM.
[Tonydyenue ocagkoB HEPACTBOPUMBIX THAPOKCUAOB U U3YUECHHE UX CBOMCTB.
PacTBOpeHue xkemne3a v IMHKa B COJISTHOM KHUCIIOTE.
BriTecHeHne oAHOro MeTalljia IPYTUM U3 pacTBOpa COJIU.
Ilpakmuueckue padomut
IIp. pab.Ne6«PerieHre SKCIEPUMEHTATBHBIX 33]1a4 10 TeMe « BakHenime Kacchl HeOPTaHUIECKUX
COCIUHCHUMN

Tema 6. TNEPUOJIUYECKHM 3AKOH MU CTPOEHUE ATOMA (74acoB)
Knaccugukarus Xumruueckux 3J1eMeHTOB. AM(poTepHble coenuHenus. [lepruoamueckuii 3aKoH
.. MenneneeBa. [leproanveckas Tadnuia XMMHUIECKUX 3JIECMEHTOB.
Crtpoenue atoma. M3otomnbl. CTpoeHue 31EKTPOHHBIX 000J104eK aTOMOB. COCTOSIHHE 3JIEKTPOHOB B
aTome
3HaueHue nepuoanyeckoro 3akoHa. JXuznp u aesrenpHocts [1.JM1.Menneneesa.
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JHemoncmpayusn

KOJ'IJ'IGKHI/I?I CaMOPOAHBIX 2JICMCHTOB. Paznuunrie BAapHUAHTLBL nepnozmqecxoﬁ CUCTCMEI. MOHGJ’II)
CTPOEHHS aToMa

Tema 8 CTpoenne BemecTtBa. XumMuueckas cBsi3b.( 8 yacon)

DIEKTPOOTPUIIATEILHOCTh XUMUUECKHX d1ieMeHToB. KoBaneHTHast cBs3b. [lonspHas u HenmonspHas
KOBaJIeHTHAas CcBI3b. IoHHAs CBSI3b. KpI/ICTaJ'IJ'II/I‘IeCKI/IC PECIICTKU.

BanenTHOCTh ¥ cTeneHs okucieHus. [IpaBua BEIYUCIEHUS CTETICHH OKUCIICHUS YJIEMEHTOB.
OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

JHemoncmpayusn

OO6pazoBaHue HEPACTBOPUMBIX, TA3000pa3HBIX U MAJIO MOHO3UPYIOIIMX BelecTB. Moaenu
KPUCTAITMYECKHUX PELIETOK KOBAJICHTHBIX U MOHHBIX coeMHEeHUH. Komnekius coequHeHnii xenes3a
C pa3IMYHBIMU CTETEHAMHU OKucieHus. ['openue dpocdopa.

9 KJIACC

BemecTtBo u XUMHYeCKas peaKkuust

Ilepnonnueckuit  3akoH. Ilepuoguueckas cucrema XuMHuUeckux odnemeHtoB [J[. .
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHX HJIEMEHTOB
IIEPBBIX TPEX MEPHUOJOB, KaJIMs, KAJIbLHSA U MX COCIMHEHHM B COOTBETCTBHUU C IIOJIOKEHUEM
2JIEMEHTOB B [lepnonnyeckoil cuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBA3M. THUIBI KPUCTAITIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAITIMYECKON PEIUETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K PA3JIM4YHBIM KJIACCAaM HEOPIaHMYECKUX COCIUHEHMM, TEHETUYECKAsl CBA3b
HEOPraHWYECKHUX BEIECTB.

Knaccugukanus XMMMUYECKHX peakUUil Mo pa3IuYHbIM IpU3HAaKaM ([0 YHMCIY M COCTaBy
YYacCTBYIOIIMX B PEAKLIMU BEUIECTB, IO TEIUIOBOMY 3(p(eKTy, MO0 H3MEHEHUIO CTENICHEeH OKUCIICHUS
XMUMUYECKHUX 3JIEMEHTOB, 110 0OPaTUMOCTH, 110 YYACTHIO KaTalnu3aropa). DK30- U SHIAOTEPMHUUYECKHE
peakuuy, TepMOXUMHUYECKUE YPABHEHMUS.

[Tonatne o ckopoctu XuMHUeckod peakiuu. [loHsTHE 00 OOpaTUMBIX UM HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHATHE 0 TOMOT€HHBIX U TeTepOreHHbIX peakuusx. [loHsaTre o katanuse.
ITonsiTe 0 XMMHYECKOM paBHOBecUHU. PaKTOPBI, BIUAIOIME HA CKOPOCTh XMMUYECKON PEaKIUU U
ITOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIINTENPHO-BOCCTAHOBUTENIBHBIE  PEAKLUHU, JJIEKTPOHHBIH  OajaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OasiaHca.

Teopust 3JIEKTPOIUTUYECKON IUCCOLUMALUHU. OJEKTPOJIUTBI M HEIJIEKTPONUTH. KaTHOHBI,
aHMOHBI. MexaHu3M AMCCOLMAlMK BEILECTB C Pa3IMYHbIMHM BHJAMHU XUMHYECKON CBA3H. CTEIEHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun MoHHOro oOMeHa. YcClOBUS NPOTEKaHUS PEAKUMH HMOHHOIO OOMEHa, MOJHbBIE U
COKpallEHHbIE HMOHHBIE YypaBHEHHs peakiuil. CBONCTBAa KHCIOT, OCHOBaHMM U coOJIel B CBETe
IpeCcTaBIeHU 00 AIEKTPONIUTHYECKON nucconuannu. KauecTBeHHble peakiuy Ha HOHBL. [loHsATHE
0 THJIPOJIN3E COJICH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJACISAMHM KPUCTALINYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa 1 ajMasa), CI0XKHBIX BEIIECTB (XJIOpUAA HATPUs), UCCIET0BaHHE
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKUUH OT BO3ACUCTBHUS PA3JIMYHBIX (PAKTOPOB,
UCCJIEIOBAHNE DJIEKTPOIIPOBOJHOCTH PAcTBOPOB BELIECTB, IMPOLECCA AUCCOLMALMHM KHUCIOT,
menouyed M cojeil (BO3MOXHO HCIOJB30BaHUE BHUAECO MAaTEpUaAoOB), IPOBEACHHE OIBITOB,
WITIOCTPUPYIOIINUX MHPU3HAKU MPOTEKAHUS peakluil MOHHOro oOMeHa (oOpa3oBaHHE OCaJKa,
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BbIJICJICHUE Ta3a, OO0pa3oBaHHE BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX TNPUMEPBl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (FOpeHHe, peaklUy pasjoKeHUs, COCIUHEHMs), paclo3HaBaHHUE
HEOPraHMYECKUX BELIECTB C TIOMOINBIO KAa4ECTBEHHBIX pEaKUHWHd Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaibl 1 MX cOeJUHEHHSA

OO0mas xapakTepucTuKa ragoreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTE€pHbIE CTETIEHU
okucineHus. CtpoeHne U (U3NYECKHE CBOWCTBA INMPOCTBHIX BELIECTB — TaJION€HOB. XUMHYECKHUE
CBOIicTBa Ha mpuMepe Xxjopa (B3aUMOJCICTBHE € MeTallylaMH, HEMeTalJlaMH, ULIeJIoYaMu).
Xnoposogopoa. ComnsiHas KHCIOTAa, XUMUYECKHE CBOMCTBA, MOIy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJAA Ha OpraHM3M uejoBeka. BakHellnne XJIOpHIbl MU HUX HAXOXKJICHHE B
IIPUpOJIE.

Obmass xapaktepuctuka s1aeMeHTOB VIA-rpynmnel. OCOOEHHOCTHM CTpPOEHHUSI AaTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJ1a ¥ Cephl. AJUIOTPONHbIE MOIM(UKALIMY KUCIIOPOIa U cepbl. XUMUYECKUE CBOWCTBA CEPBHI.
CepoBosiopoJ, cTpoeHue, pusnueckue 1 Xumuueckue cBoiMcTBa. OKCUIBI Cephbl KaK MPEJCTaBUTENIN
KHUCIIOTHBIX OKcuaoB. CepHas KuClIOTa, (QU3MYECKHME M XUMHYECKHE CBOMCTBa (00IIMe Kak
NPEJCTaBUTENIs Kilacca KUCIOT U crenuduueckue). XMMUUECKUE PEaKIMHU, JeKallle B OCHOBE
IIPOMBIIIJIEHHOTO CHOC00a MOJydeHus: CepHO KucioThl. IlpuMenenue cepHoil kucinotbl. Comu
CEpHOM KHUCIIOThI, KAUeCTBEHHAs peakius Ha cynbaT-uoH. HaxoxneHue cepsl U €€ COeJMHEHUI B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl COEAMHEHHUSIMU Ccepbl (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHUE BO3/1yXa U BOJAOEMOB), CIIOCOOBI €ro NMpeA0TBpPaICHuUS.

OOmiass xapakrtepucTuka 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapaKTepHbIe CTENIEHH OKUCIIEHUs. A30T, paclpoCTpaHEHHUE B IpUpoe, GU3NIECKUE U XUMHUYECKUE
cBorictBa. KpyroBopor azora B mpupojge. AMMUaK, ero (pu3nyeckue U XUMUYECKHE CBOMCTBA,
nojy4yeHue u npuMenenue. Conu aMMOHMS, UX (GU3NYECKHE U XUMUUYECKHE CBOICTBA, TPUMEHEHHE.
KauecTBeHHast peakuusi Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOdydeHue, (pusmueckue u
XMMUYECKHe CBoOicTBa (00IIMEe Kak MpeaCcTaBUTENs Kiacca KHUCIOT U cnenuduyeckue).
Hcnonb30BaHne HUTPATOB M COJIEH aMMOHMS B Ka4eCTBE MUHEPAJIbHBIX ya00peHuil. XuMuueckoe
3arpsi3HEHUE OKPYJKAIOLIEH Cpelbl COCIMHEHUSMHU a30Ta (KHUCJIOTHBIE JOXKIHW, 3arpsi3HEHUE
BO3/1yXa, NOYBbI U BOA0EMOB). Pocdop, amnorponubie Moaudpukanuu (ocdopa, pusnueckue u
xuMudeckue cpoiictBa. Okeup docdopa (V) u dpochopnas kucnora, puzndeckue U XUMHUUECKUE
CBOIiCcTBa, mosyueHue. Mcnonabs3zoBanue GpocharoB B KauecTBE MUHEPATBHBIX yI00pEHUI.

OOmast xapakrtepucTuka 3i1eMeHTOB IVA-rpynmsl. OCOOGEHHOCTH CTPOCHHMS AaTOMOB,
XapaKTEepHbIE CTENEHU OKMCIEHUS. YTIEepoJ, alJIOTPONHbIE MOAM(UKAINK, PAacCIpOCTPaHEHHUE B
npupoze, ¢pu3nueckue U XMMU4Yeckue cBoicTBa. Axcopbums. KpyroBopor yrieposa B mpupose.
Oxcuapl yriaepoaa, Ux (uU3Mueckue U XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha >KUBbIE OPTaHU3MBIL,
NOJy4YeHHe M TMPUMEHEHHE. DKOJIOTHYecKHe MpoOsieMbl, CBs3aHHble ¢ OkcuaoMm yriepona (IV),
TUINO0TE3a I100aTbHOTO MOTEIUICHHUS KJINMaTa, TapHUKOBBIN 3 (eKT. YronbHas KUCIOoTa U €€ COJIH,
uX (QU3MUECKHe U XMMUYECKHE CBOMCTBA, MOJSyuyeHHe M MpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uOHBL. Vcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayasnbHbIEe MOHATHS 00 OpPraHMYECKUX BEILIECTBAX KaK O COEIMHEHUSX Yriepoja
(MeTaH, 3TaH, 3TUJICH, AlleTUIEH, 3TaHOJ, TIMLEPUH, YKCyCHas KucioTa). IIpupoaHbie HCTOYHUKH
YII€BOI0POAOB (Yrojib, MPUPOAHBIN ra3, HeQTh), IPOAYKTHI X MepepaboTku (OEH3UH), X POJib B
ObITY M NPOMBINUICHHOCTH. IloHsATHE O OMOJOrMYECKH Ba)KHBIX BEILIECTBaX: >KUpax, Oekax,
yIIeBOJax — M UX pOJM B KU3HU 4YelloBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKNUX COECAVMHEHUH.

Kpemuuii, ero ¢usnueckne u XUMHUYECKHE CBOWCTBA, IIOJIyYEHHE U TPUMEHEHHE.
Coenunenus: kpeMHus B pupoje. O6mue npeacrasieHus o0 okcune kpemuus (I1V) u kpemHueBoi
kucaore. CUIIMKATBI, X UCIIOJIb30BAHKUE B OBITY, B IPOMBIIUIEHHOCTH. BaxxHelne cTpouTenbHbIe
MaTepualbl: KepaMHuKa, CTEeKJIO, IIeMEHT, OeToH, kene300eroH. IIpoGiembl Oe3omacHOro
MCIIOJIb30BaHUs CTPOUTENIBHBIX MaTEpUAJIOB B [TOBCETHEBHOM JKHU3HH.
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Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBHI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUA-UOHBI U HaOJIOJEHUE MPHU3HAKOB UX IMPOTEKaHMS, OIBITHI,
oTpaxarolmue (pU3MUYecKHe M XUMHUYECKHE CBOMCTBA rajoOreHOB M MX COEIMHEHUI (BO3MOXKHO
UCTOJIb30BaHUE BHJICOMATEpUANIOB), O3HAKOMIJIEHHE ¢ 0OOpa3laMy XJIOPHJIOB (rajJOreHH]IOB),
O3HAKOMJIEHHE ¢ o0Opa3uaMu ceppl M €€ COECOUHEHHSIMH (BO3MOYKHO HCIIOJIb30BaHHUE
BUJEOMaTepHaoB), HaOdrojeHue  mporecca  oOyriMBaHUsA — caxapa  1OJ  JACHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, U3yYE€HHE XMMMUYECKHUX CBOMCTB pa30aBICHHON CEpHOI
KHCJIOTHI, MpPOBEACHUE KAYECTBEHHOW peakluu Ha CyiabpaT-uoH M HaOJIOJeHHE MpHU3HaKa eé
MIPOTEKaHusl, O3HAKOMJIEHHE C (PU3NYECKUMH CBOMCTBaAMHU a30Ta, (ochopa M UX COEIWHEHUUN
(BO3MOXXHO HCHOJIB30BAHHE BHJIEOMATEpUANoOB), 0oOpa3laMu a30THBIX U (HOCPOpHBIX ya0O0peHuil,
MoJIy4yeHue, coOrpanue, paclio3HaBaHUE U U3YUYeHHE CBOMCTB aMMHaKa, POBEICHNE KaYeCTBEHHBIX
peaknuii Ha MIOH aMMOHUS U PocdaT-uoH U U3yueHHe MPU3HAKOB UX MPOTEKaHUs, B3aUMOCHCTBUE
KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ MEJbIO0 (BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEpUANIOB),
U3yueHHe MojeNell KpUCTAIIMUeCKUX pemEToK anMasa, rpadurta, QyniepeHa, 03HAaKOMIIEHHE C
MPOLECCOM aACOpPOLMU pPAacCTBOPEHHBIX BEIECTB AaKTUBUPOBAHHBIM VYIIEM U YCTPOWCTBOM
NPOTHBOra3a, MOJy4deHUue, coOupaHue, paclo3HaBaHWE M W3yYEHHUE CBOMCTB YIJIEKHMCIIOro rasa,
MIPOBEJICHNE KAaYeCTBEHHBIX peaklMii Ha KapOOHaT W CUJIMKAT-UOHBl U M3yYEHHE MPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJICHHE C MPOAYKLUMEH CHIMKaTHOW IPOMBIIUIEHHOCTH, pPELIECHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHelne HemeTallibl ¥ X COSTUHEHUS.

Metanbl M X COeIMHECHHUS

OO01as xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAaHUH MX IOJIOKEHUS B
Ilepuonnueckoir cucreme xumuueckux osnemeHToB JI. M. MenpeneeBa UM CTpOEHUS aTOMOB.
Crpoenne MerauioB. Meraminyeckass CBSI3b U METaJUIMYECKash KpHUCTAJUIMYECKas pEelIETKa.
ONEKTPOXUMHMUYECKAN DSl HaNpspKeHUH MeTauioB. Pu3nMdecKkMe M XMMHMUYECKHE CBOMCTBa
MeTaiioB. OOmme crnocoObl monydeHus MeTaioB. [IoHATHE O KOpPpO3WM METallIoB, OCHOBHBIE
crocoObl 3alUThl MX OT Koppo3uu. CrutaBbl (CTajlb, YyTyH, IIOPATIOMMHUN, OpOH3a) M HX
IIPUMEHEHNE B OBITY U IPOMBIILIIIEHHOCTH.

[Ilenounsle MeTasuIbl: NoJIOKeHNE B Ilepuoanueckoit cucteme XUMHUYECKUX Ai1eMeHToB . 1.
MenneneeBa, CTpOEHHE UX aTOMOB, HaX0XAeHHUE B pupoje. Ousnueckre 1 XUMUYECKUE CBOICTBa
(Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHue mea0YHbIX
METaJIJIOB M UX COCIUHEHUH.

[IlenouHO3€eMeENBHBIE METAJUIBI MarHUi M KalbpLuil: mosiokeHue B Ilepuoanueckoit cucreme
xuMmuueckux sneMeHtoB J[. M. MenneneeBa, CTpOCHHME MX aTOMOB, HAXOXJECHHE B MTPHUPOJE.
dusnyeckue M XMMHUYECKHE CBOMCTBA MarHusl M Kanplus. BakHelne cOeaMHEHHs KaJbLMs
(okeun, ruapokcu, cosn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomMuHuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux saementos . M.
MenneneeBa, CTpo€HHE aTOMa, HAXOXKIEHHE B mpupoje. Pusnyeckue U XUMHUYECKHE CBOMCTBA
amoMuHMs. AMOTEpHbIe CBOMCTBA OKCUA U THAPOKCH]IA ATTFOMUHMUS.

Keneso: monoxenue B [lepuonnueckoi cucreme xumuueckux 3ineMentoB . 1. Menneneena,
CTPOEHHUE aTOMa, HaXOXKACHHUE B Ipupoje. Puznueckne U XUMUYECKUE CBOICTBa kene3a. OKCUBbI,
ruzipokcubl U conu xenesa (I1) u xxenesa (I1I), ux cocras, cBoiicTBa U nosryueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3liaMi METAJIJIOB U CIUIaBOB, UX (PM3MUECKUMHU CBOMCTBAMM, U3yUYECHUE
pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BUIECOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHZA KalblUs M HATpus C BOAOW (BO3MOXHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB), MCCIECIOBAHNE CBOWCTB JKECTKOW BOJBI, Ipollecca TOPEeHUs jkeje3a B
KHCII0po/ie (BO3MOXKHO MCIOJIb30BaHUE BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX
peakiuii Ha WOHBI: MarHus, KalblMs, aTiOMUHUS, 1MHKa, xene3a (II) u xeneza (III), menu (II),
HaOJII0JIEHUE U OINMCAaHUE IMPOLIECCOB OKPAIIMBAHUS IUIAMEHHW MOHAMU HATPHs, Kalus U KajabIUs
(BO3MOXXHO HCHOJIb30BAHUE BHIEOMATEPUANIOB), UCCIEIOBaHUE aM(POTEPHBIX CBOMCTB I'MJIPOKCHAA
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QIIOMMHMS U TUAPOKCUIA LIMHKA, PEUICHME JKCIEPUMEHTAIbHBIX 3a1ad o Teme «Baxkueimue
METaJUIbl U UX COCIUHEHUS.

XuMus M OKpy:KamoLas cpeia

BemecTBa M Marepualbl B IOBCEIHEBHOM JKU3HHM 4YEJIOBEKA. be3omacHoe HCIOJIB30BaHHE
BEIIECTB M XUMHUYECKUX peakiuid B ObTy. IlepBas momMomp Opu XHMHYECKHX OXOrax H
OTPABJICHUSIX.

XUMHUUECKOe 3arps3HEHUE OKpYyXkarolel cpenbl (mpeaenbHas OMyCTUMas KOHIEHTpalus
Benlects, nanee — [1/1K). Pons XxuMuu B pemieHMH 3K0JI0rM4eCKUX IpooiieM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIOB (CTEKIIO, CIUIABbl METAJUIOB, IOJIMMEPHBIE MaTEPHATIBI).

Mesicnpeomemnvie ceasu

Peanuszanus MexnpeIMeTHBIX CBs3€d MpH M3YYEHMH XMMHUU B 9 Kilacce OCYILIECTBIISIETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHATHH, SBIISIOMIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4yHBIN (DakT, TMIIOTE3a, 3aKOH, TEOPHsl, aHAJIM3,
CUHTE3, Kiaccuukanus, MNEepUOJUYHOCTb, HAOJIOJIEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHHUEe, MOJIeINb, SIBICHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOTIOTHsI, MATEPHAIIBI.

@dusuka: MaTepus, aTroM, JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWA, W30TOIBI,
paiMOaKTUBHOCTb,  MOJIEKYJa, DJIGKTPUYECKHH  3apsii, INPOBOJHUKH, MOJYNPOBOIHUKH,
JUDIEKTPUKY, (OTOIIEMEHT, BELIECTBO, TENO, O0BEM, arperaTHOe COCTOSHHE BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KpUCTAJUIMYECKasl peII€TKa, CIUIaBbl, (PU3NYECKHE BEIMUUHBI, €IUHUIIBI
U3MEPEHUs1, KOCMHUUECKOE IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CONHIE.

buonorus: ¢otocuHTe3, apixaHue, Ouocdepa, 3IKOCUCTEMa, MHUHEpalbHble YyIO0OpeHus,
MHUKPOJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCBHI.
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3. Hﬂa}mpyeMble Pe3yJabTAaTbl U3YUCHUS yqeﬁnoro npeamera

JUYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PpEe3yNbTaThl OCBOEHHUS IMPOTPaMMBI OCHOBHOTO o0O0ImIiero oOpa3oBaHUS
JIOCTUTAIOTCSl B X0Jie OOYYEeHHs] XUMUU B €IMHCTBE y4eOHOH M BOCIUTATEIIBHOW JCSITEIBHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMHU COLMOKYJIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSATBHIMH B OOINECTBE MpaBUJIaMW M HOPMaMH IIOBEJICHHUS M CIOCOOCTBYIOT
poIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHSI M COIIMAITU3AIINN 00yYaOIUXCS.

JIngHOCTHBIE pe3ynbTaThl OTPAKAIOT TOTOBHOCTH OOYYAlOMIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALIMM W PACHIMPEHHE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YAaCTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUS:

LIECHHOCTHOTO OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY W HAYYHOMY
HAcCJeANI0, TOHMMAaHUS 3HAYEHUs XUMUYECKOW HAyKH B KU3HU COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIAJIETh JOCTOBEPHOW HWH(OpMaIeld O TMEPeNoBBIX JOCTIKEHHUSIX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHUpa
1 00IIIECTBA;

2) rpa:kIaHCKOr0 BOCTIMTAHUS:

MPEJCTAaBICHUSI O COIMAJIbHBIX HOPMaxX M TMpaBWilaX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJUIEKTUBE, KOMMYHHUKATHBHOW KOMIICTGHTHOCTH B OOIIECTBEHHO TIOJE3HOW, y4eOHO-
HCCJIE0BATEIbCKOM, TBOPUYECKON W APYTMX BHAAX IEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMN
COBMECTHOM JIE€SATEIbHOCTH TPU BBIMIOJIHEHUH Y4E€OHBIX, MO3HABATENIbHBIX 3a/a4, BBIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUU YUYEOHBIX MPOECKTOB, CTPEMJICHUS K B3aMMOIIOHHUMAHHIO U
B3aMMOTIOMOIIY B IIPOLIECCE ITON YUEOHOU eATeNIbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEJIEHUE
Y TIOCTYIIKM CBOMX TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHUYECKHE MPEICTABIICHUS O BEIIECTBE U XUMUUYECKOU PEaKIIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIONIME OCHOBY JJIi TOHUMAHHSI CYIIHOCTH
HAYyYHOW KApTUHBI MUPA, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS PHPOJIEI,
B3aMMOCBSI3SX YEJIOBEKA C MPUPOTHOMN CPEAO, O POJIM XUMHUU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MMO3HABaTEJIbHbIE MOTHUBBI, HAMPABIICHHbIE HA TIOJY4YEHHE HOBBIX 3HAHUW 10 XHMHH,
HEOOXOAMMBIE I OOBSCHEHHS HAONIOAAEMBIX IPOIIECCOB W SIBJICHUH, ITO3HABATEIIbHOM,
WH(POPMAIIMOHHON M YUTATEIHCKON KYJIbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHOU PabOTHI C
y4eOHBIMA TEKCTaMH, CIPABOYHOW JHUTEPATypPOH, JIOCTYMHBIMH TEXHHYECKUMH CpPEICTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHI0O W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
€caM000pa30BaHUIO, TIPOCKTHOW M HCCIIEIOBATEIILCKON NEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIECHHOCTH M YPOBHS OOyYEHHS B JaJIbHEHUIIIEM;

4) dopmupoBaHus KyJbTYpPbl 310POBbS:

OCO3HAHME IIEHHOCTHU >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHUSA K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3JIOPOBBIA 00pa3 >KW3HH, OCO3HAHHME IIOCJIEJICTBUH W HENPUATHE BPEAHBIX IMPUBBIUCK
(ymoTpeOyieHUsT alKOTroJisi, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIFOJACHHUS IPaBUII
0€30IMacHOCTH TIPH OOPAIICHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U PEATbHOM KU3HU;

5) Tpya0oBOro BoCIMTAHMSA:

WHTEpEC K MPAKTHYECKOMY W3YYCHHIO mpodeccuil U Tpyla pa3IndHOrO poja, yBaKCHHE K
TpyAy W pe3ysibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YKCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUU 10 XUMUH, OCO3HAHHBIN BEIOOP WHAMBHUIYAIBHON TPACKTOPUH MPOJIOJIKCHHST 00pa3oBaHUs
¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
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NOTPeOHOCTEH, yCHemHoi npodecCHoHaATbHON ACSITENFHOCTA U Pa3BUTUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJJaliTUPOBATHCS B TPO(PECCHOHATILHOM Cpelie;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS:

9KOJIOTHYECKU IIeJIECO00pa3HOE OTHOIIEHUE K TMPUPOJIE KaK MCTOYHUKY >KH3HU Ha 3emiie,
OCHOBe €€ CYIIECTBOBAHMS, MOHMMAaHUE IIEHHOCTH 370POBOTO M 0€30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (DPU3MUECKOMY U TICHXUYECKOMY 37I0POBBIO, OCO3HAHUE
[IEHHOCTU COOMIOACHUS TMpaBUJI OE30MacHOrO MOBENEHHUs MpHU paboTe C BEIIECTBAMH, a TaKkKe B
CUTYaLIMSX, YTPOKAOIINX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMble MPU W3YYCHHH XUMUU, AJIS PelIeHus 3ajad,
CBSI3AHHBIX C OKpYKalUIed MNPUPOJHOM CpeloW, Uil TOBBIIIEHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpbl, OCO3HaHMS TJI00ATBHOTO XapaKTepa IKOIOTUYECKUX MPOoOJieM M MyTed HX pelIeHHS
MOCPEJICTBOM METOJOB XHUMHHU, IKOJIOTHYECKOTO MBIIUJICHUSI, YMEHHUSI PYKOBOACTBOBATHCS UM B
MMO3HABaTEJIbHOW, KOMMYHUKATUBHOM M COLIMATILHON MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbIE A  (OPMUPOBAHUS
MHUPOBO33pEHUs OOIIEHAYYHbIC TOHSATHS (3aKOH, TEOpHWs, MPUHIIMI, THUMOTe3a, (aKT, cCUCTeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaAMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpa, M yHHBEpCalbHbIE y4eOHBbIC AEWUCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpHIE OOeCreynBalOT (HOpMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOU e TEIbHOCTH.

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:

YMEHHUS UCTIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIICHUS TIPU OCBOCHUM 3HAHUN: PACKPHIBATH
CMBICTT XUMUYECKHUX TOHATUH (BBLACNATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b
C IPYTUMU TIOHSTHUSIMU), UCTIOJIB30BATh MOHATHUS JUIsl OOBSCHEHUS OTICIBHBIX (DAaKTOB M SIBJICHUH,
BBIOMpATh OCHOBAaHUS U KPUTEPUU Ui KIacCU(UKAIMU XUMHUYECKHX BEUIECTB U XHUMHYECKUX
peakiuii, ycTaHaBJIMBaTh MPUYMHHO-CIICJACTBEHHBIC CBSI3U MEXIAY OOBEKTaMH HM3yUEHHUS, CTPOUTH
JIOTUYECKHE pacCyXAeHHUs (MHAYKTUBHbBIC, NEAYKTHBHBIC, 1O aHAJIOTHU), JeJaTh BBIBOABI U
3aKITFOUYCHUS;

yMEHHE MPHUMEHSTh B TpOIEcCe MO3HAHUS TMOHATUS (IIpeIMETHBIE W MeETalpelIMEeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHUMHH, IPEOOpPa30BBIBATh IIHPOKO
IPUMEHSEMbIE B XUMHUU MOJIEJIbHBbIC MPEJICTaBICHUS — XUMHUYECKUN 3HAK (CHMBOI DJIEMEHTA),
XUMUYeckass ¢opMmyia W YpaBHCHHE XHUMHUYECKOM peakIuu — TMpU pPEHIeHUH Yy4eOHo-
MMO3HABATENIbHBIX 33/1a4, C YYETOM 3THX MOJEIBHBIX MPEACTABICHUI BBIABIATh U XapAKTEPU30BaTh
CYIIECTBEHHBIC MPU3HAKU M3YYAEMbIX OOBEKTOB — XUMUUYECKHUX BEIIECTB U XUMUUYECKUX PEAKIIUM,
BBISIBJISITH OOIIKE 3aKOHOMEPHOCTH, TPUUNHHO-CJIEICTBEHHBIE CBSI3U U MPOTHBOPEYHS B U3Yy4aeMBIX
MPOLECCAX U SABJICHUSX.

ba3oBble ucciieqoBaTe/bCKHe 1eHCTBUSA:

YMEHHUE HCIO0JIb30BATh IMOCTABJIEHHBIE BOPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKeE
B KayecTBe OCHOBHI JUIsi (OPMHUPOBAHMS THIOTE3HI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHHH;

MPHOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMd W TPOBEICHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOJIIOAAaTh 3a XOJOM MPOIECCa, CaMOCTOATEILHO MPOTHO3UPOBATH €T0
pe3ynbTat, (QopMynupoBaTh OOOOIIEHHS ¥ BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
WCCIIEIOBAHUS, COCTABIIATh OTYET O MPOJIeTaHHON padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOUPATh, AHAIM3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIMIO PA3TUYHBIX BUIOB U
dbopM TpelncTaBICHUS, MOJYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JHUTEpaTrypa
XUMHUYECKOTO COJIepKaHMsl, CIIpaBOYHBIC MOCOOUs, pecypchl HTepHeTa), KpUTUUECKH OIICHUBATH
MIPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HHPOPMAITHUIO;
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yYMEHHE NPUMEHATh pa3IMyHble METOJbl M 3aIpOChl MPH MOUCKE M 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMMBIX JUIsI BHITOJHEHHS Y4eOHBIX W MMO3HABATEIBHBIX 3a/1a4
OIpeNIeIEHHOr0 THUMa, NpUoOpeTeHHe OmbITa B 00JacTH MCIOJIb30BaHUS HH(OpPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJaJ€HHE KYyJIbTYpOW aKTHBHOTO HWCIOJB30BAHUS Pa3THUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPAaTh ONTUMANbHYIO (OpMY IpEICTaBICHUS
uHbOpMallul M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMMaMmi,
Ipyrumu GpopmaMu rpauku U ©X KOMOMHAIUAMU;

yMEHHE HCIONb30BaTh M aHAJW3UpOBaThb B Ipolecce Y4eOHOH U UCClIe0BATEIbCKOM
JESTEIbHOCTH UH(POPMAIIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEILCKOTO X035ICTBa M TPAHCTIOPTA Ha
COCTOSIHUE OKPY’Karollel MPUPOTHON Cpeibl.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiCTBHUS:

YMEHUS 3aJ]aBaTh BOMPOCHI (B XOJIe Auaiora u (W) TUCKYCCHH) TI0 CYIIECTBY 00CyX)aaeMOi
TeMbI, (OPMYJIMPOBATH CBOM MPEIOKEHUS OTHOCUTENBHO BBIIOJHEHHS TPEI0KEHHON 3a1a4H;

YMEHUS TIPEJICTABIIATH MOyYECHHBIE PE3yIbTaThl TO3HABATEIILHON JICATEIEHOCTH B YCTHBIX U
MUCBMEHHBIX  TEKCTax; JenaTh TMPE3CHTAlMI0  PE3yJbTaTOB  BBHIMOJIHEHHUS  XHUMHUYECKOTO
JKcTepuMeHTa (1abopaTOpHOTO OMbITa, JIA0OPATOPHOUM pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, Y4eOHOI O MMPOEKTa);

yMEHHUSI y4eOHOrOo COTPYJHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM IO3HABaTEIbHOU M
UCCIIEI0BATENbCKON JESITEIbHOCTH MTPH PEIIEHNH BO3HUKAIOLIMX MPOo0OIeM Ha OCHOBE y4éTa OOIIHNX
MHTEPECOB U COIIACOBaHUS MO3ULUHN (00CYyX JAeHUsS, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBD»,
KOOp/IMHAIIMSI COBMECTHBIX JIEHCTBHIM, ONpe/ieIeHne KPUTEPUEB 10 OL[EHKE KauecTBa BHIIIOJHEHHOM
paboThI U IpyTHE).

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIE 1eiicTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPENENsTh IENU JAEATEIbHOCTH, IJIaHUPOBAaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATh U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO AEATEIBHOCTh, BHIOMpATh Hanboee
s pexTuBHBIE CITIOCOOBI PEIIeHHs YUeOHBIX U MO3HABATEIBHBIX 33J/1a4, CAMOCTOATEILHO COCTABIATh
WIH KOPPEKTHPOBATh MPEATIOKEHHBIM aarOpuTM ACHCTBHI MPH BBIMOJHEHUHU 3aJaHUi ¢ yu&ToM
MOJYYCHHsT HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTaX — BENIECTBAX M PEaKIUIX, OICHUBAThH
COOTBETCTBUE IIOJIyUEHHOTO pe3ysbTaTa 3asBICHHOM 1€JdM, YMEHHE HCIOJb30BaThb U
aHaJIM3UPOBATh KOHTEKCTBI, IIPe/IjIaraéMble B YCIOBUU 3aJJaHU.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pPE3yJbTAaTOB IO OCBOCHHUIO O053aTEIbHOIO  COACpKaHMS,
YCTAHOBJICHHOTO JaHHOM (enepanbHO pabodel MporpaMMoi, BBIACISAIOT: OCBOCHHBIE
00yJaroMMUMHUCs HaydHbIC 3HAHHSI, yMEHUS M CIIOCOOBI IEHCTBUH, CIIEU(HUECKUE IS TPEIMETHOM
obnmact «XuMUS», BHUIBI NEATEIHHOCTH MO MOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluu,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JINYHBIX YUYEOHBIX H HOBBIX CUTYAIHSIX.

K koHiy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

® DaCKpBHIBATh CMBICII OCHOBHBIX XWMHUYECKUX MOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKHUM
AIIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAs M HEOJHOPOJHAas),
BaJICHTHOCTh, OTHOCHTENIbHAs aTOMHAasi U MOJIEKYJIspHas Macca, KOJMYECTBO BELIECTBa, MOJb,
MOJIIpHasi Macca, MaccoBast 10JIs1 XMMUYECKOI0 AJIEMEHTA B COEIMHEHUH, MOJISIPHBII 00bEM, OKCHU,
KHCJIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMHUUYECKas peaKius,
KJaccu(UKalus peakiuid: peakuy COSAMHEHUS, PEaKLUUU pPAa3JIoKEHUs, PEaKLUUU 3aMelICHus,
peaknuu oOMeHa, 9K30- U JHIAOTCPMUUYECKHE PEaKIMH, TEIIOBOM A((EKT peakiuu, siapo aroMma,
AIIEKTPOHHBIN CJIOH aroma, aTOMHasi OpOuTalb, paAMyC aToOMa, XUMHUYECKas CBA3b, HOJSAPHAS U
HENoJIsipHasi KOBaJEeHTHas CBS3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas J0JIA
BeIleCTBA (IIPOLICHTHAS! KOHIIEHTpPAIKs) B paCTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHITHIA W MPUMEHSTH dTH TOHSATHUS
P OMMCAHHUM BEIECTB M UX MPEBPAIlCHU;

® [ICII0JIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JJISi COCTaBJIECHUS (DOpPMYJ BEIIECTB U ypaBHEHHM
XUMHYECKUX PEAKIUM;
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® OIIPENENSITh BAJEHTHOCTh AaTOMOB D3JIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIEHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSAX, MPUHAAJICKHOCTh BEUIECTB K OMpPEICIEHHOMY
KJIacCy COEOWHEHWH 1o Qopmyiaam, BHJ XHUMHUYECKOM CBA3M (KOBajJeHTHAas W MOHHas) B
HEOPraHUYECKUX COEANHEHHUSX;

e packpeiBaTh cMbica Ilepuonnueckoro 3akona JI. WM. MeHneneeBa: I1€MOHCTPUPOBAThH
MOHUMaHHE MEePUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT UX TMOJIOKEHHUS B
[leproanueckoit cucreMe, 3aKOHOB COXPAaHEHUS MAcChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaIpo;

® ONIUCHIBATh U XapakTepu3oBaTh Tabauunyto ¢opmy [leproaudeckoil CUCTEMbl XUMHUYECKHX
AJIEMEHTOB: pa3INyaTh MOHATHS «TJaBHas moarpymnmna (A-rpynma)» u «modouynas noarpymnma (b-
rpyIIa)», Majabsle U OOJbIINE MEPHOIBI, COOTHOCUTh 0003HAYCHHS, KOTOPbIE UMEIOTCS B TaOIUIlE
«Ileppuognueckas cucrema xumuueckux osnemeHToB JI. WM. MengeneeBay ¢ UYHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHUSI AaTOMOB XUMHUECKUX JIEMEHTOB (COCTaB M 3aps sijipa, o01iee Yucio
AIIEKTPOHOB U pACIIpe/IeTICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

e ilaccu(UUIUPOBATh XUMHUYECKUE DSJIEMEHTHl, HEOPraHMYECKHE BELIECTBA, XHUMHUYECKHE
peaxiuu (10 YKUCIY U COCTaBY YYacTBYIOLIUX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY);

® XapaKTepu30BaTh (OMUCHIBATh) 00IIME XUMUYECKHE CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXK/Iask OMMCAaHUE MPUMEPAMU MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX KayeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH MPOTEKaHHsI XUMUYECKHUX IIPEBPAICHUN B Pa3IMUHBIX YCIOBHSIX;

® BHIYKCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XMMUYECKOTO 3JIeMEHTa 1o (opMyJie COEAMHEHHs, MAacCOBYIO JIOJIIO BELIECTBA B pAacTBOpE,
MIPOBOAMTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON peaKIuy;

® IPUMEHSITh OCHOBHBIC ONEpPAIUU MBICIUTEILHOM NEATEIBHOCTH — aHAJIW3 M CHUHTE3,
cpaBHEeHHE, 000011IeHIEe, CHCTEMATH3AIUIO0, KI1acCU(DPUKAIIIIO, BBISIBIEHUE TPUYNHHO- CJI€ACTBEHHBIX
CBsI3el — I U3YYEHUsS CBOMCTB BEIIECTB M XMMUYECKHUX PEaKLUi, €CTEeCTBEHHO-HAyUYHbIE METOIbI
MO3HAHUS — HAOJI0IeHIE, U3MEPEHUE, MOICTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN);

ecje/l0BaTh  IpaBWJIaM  IOJb30BAaHUS ~ XMMHYECKOM  MOCYJOod U J1abopaTOpPHBIM
000pyI0OBaHHEM, a TAKXKE MpaBUJIaM OOpaIleHHs ¢ BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU
0 BBIMIOJIHEHUIO TAOOPATOPHBIX XUMUYECKHX OMBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BEIECTB (BOJOPO/AA U KUCIOPOJIa), MPUTOTOBIIEHUIO PACTBOPOB C OINpPEACIIEHHON MacCOBOM 10ieit
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI I10
pacro3HaBaHMIO pPAacTBOPOB IIEJOYed M  KUCIOT C IIOMOIIbIO HMHJAMKATOpPOB  (JIaKMYC,
dbeHondTanenH, METUJIOPAHXK U APYTHE).

K kxoHuy oOyueHuss B 9 kjiacce npeaMeTHbIE PE3yJbTaTbl HAa 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIONTUXCS YMECHHM:

® DacCKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKMX IOHATUNA: XHUMHYECKUWU OJIIEMEHT, arToM,
MOJIEKyJa, HWOH, KaTHOH, AaHHOH, IPOCTOE BEILIECTBO, CJOXHOE BEIECTBO, BaJIEHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTETEHb OKUCICHHS, XUMHYECKass peaklus, XHUMHUYecKas CBS3b,
TEII0BOM 3((eKT peakiuuu, MoJib, MOJSPHBI 00BEM, PacTBOp, AJNEKTPOJIUTHI, HEIJIEKTPOIIUTHI,
AJIEKTPOJIUTUYECKAss JTUCCOIMALUSA, pPEaKUMH HOHHONO OOMEHa, KaTalnu3aTop, XHMHYECKOe
paBHOBecHe, 00OpaTUMble 1 HEOOpATUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH,
OKHCITUTENb, BOCCTAHOBHTEJb, OKHCIEHHE W BOCCTAHOBJICHME, AaJUIOTPONHUs, aM(pOTEPHOCTS,
XUMHUYECKasl CBSA3b (KOBaJICHTHAs, MOHHAs, METAJNIMYECKast), KpUCTalInyecKasi pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, mpeaeabHo AonyctuMas KoHreHtpaus [1JIK
BELIECTBA;

® JUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHATHH M TIPUMEHSATD ITH TIOHATHS
IIPY OTIMCaHMHU BEIIECTB M UX MPEBpAILCHHIA;

® IICTIOJIB30BATh XMMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUS (hOpMyJT BEIIECTB U ypaBHEHHM
XUMHUYECKUX PEaKIINi;
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® OIPEJIENISITh BAJIGHTHOCTh U CTENEHb OKHUCIEHHMSI XUMUYECKHX JJIEMEHTOB B COEIMHEHUSIX
pa3IMYHOTO COCTaBa, IPHUHAJUIEKHOCTh BELIECTB K ONPEACIEHHOMY KIAcCy COEIMHEHUH 110
dbopmynaM, BUA XUMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHMYECKUX
COCJIMHEHUSX, 3aps] HOHA MO XWMHYECKOW ¢opmyre, XapakTep cpeibl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COEIUHEHUH, TUI KPUCTAJUINYECKOHN PeIETKHN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbica Ilepuonuyeckoro 3akona J[. . MenneneeBa u 1€MOHCTpUPOBATh €ro
MOHMMAaHHE: OIUChIBaTh U XapakTepu3oBaTb TabmuuHyro ¢opmy Ilepuonuueckoil cucTeMbl
XMMUYECKUX 3JI€MEHTOB: pa3iuyaTh MOHATUS «rJaBHas noarpynmna (A-rpymma)» u «mnoOoyHast
noarpynna (b-rpynma)», manele u Ooibllie TEPUOABI, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE
UMEIOTCS B TEPUOJMUECKOW TabiuIle, ¢ YHCIOBBIMM XapaKTePUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] siipa, oOlIee YUCIIO0 3JIEKTPOHOB U PACIIpeIeTICHHE UX 10
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUH B Mpezesiax MajblX MEpUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOSHHS UX aTOMOB;

e ilaccu(UUUPOBATh XUMHUYECKUE DJIEMEHTbl, HEOPraHUYECKHE BELIECTBA, XHUMHUYECKHE
peaknuu (1Mo YHCIy M COCTaBy YYacTBYIOLIMX B PEAaKIMM BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo
U3MEHEHHUIO CTETIEHEeH OKUCIIEHUS] XUMHUECKUX HJIEMEHTOB);

® XapaKTepu30BaTh (OMMCHIBAaTh) O0IIME U crenu(uIecKre XUMUYECKUEe CBOMCTBA MPOCTHIX U
CJIOXHBIX BEUIECTB, MOATBEPKIasi ONMMCAHWE NMPUMEPAMU MOJEKYJSPHBIX U HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIIUX XUMUYECKUX PEAKIUH;

® COCTABJIATH YPAaBHEHUs JJIEKTPOJIMTUYECKOM IUCCOLMALMU KHUCJIOT, IIEJOoYed MU COJel,
NOJHBIE M COKpallléHHbIE YpaBHEHMsI pPEaKUMi MOHHOIO OOMEHa, YpaBHEHHsI pPEaKLui,
MOATBEPKIAOIIUX CYIIECTBOBAHUE N'€HETHUECKOM CBS3M MEX/y BEIIECTBAMU PA3IMUHBIX KIACCOB;

® DacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH  IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ITHX peakiuii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAHUsI XUMUYECKUX MTPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

® BHEIUUCIIATHE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 1o (opMylie COEAMHEHHS, MAcCOBYIO [OJII0 BEIIECTBA B pacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUHY;

ecoONIOaTh  MpaBWJa  IOJB30BaHMA  XHMHYECKOH  mocymoil u  1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe MTPaBUiIa OOpAILEHHs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKIMAMU IO
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OMNBITOB IO MOJYYCHHIO U COOMPaHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJICKHCIIOTO rasa);

® [IPOBOJIUTh PEAKLUH, IOATBEPKAAIONINE KAYEeCTBEHHbBIM COCTaB pa3jIMYHBIX BEILECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAWA-, KapOoHat-, Qocdar-, cuiukar-,
cynbdar-, THAPOKCU-UOHBI, KATHOHBI AMMOHUS U MOHBI U3yUYEHHBIX METAJIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX PacTBOpax HEOPraHMYECKUX BEILECTB;

® IPUMEHSITh OCHOBHBIE ONEpPALMU MBICIUTEILHON JEATEIbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHeE, 0000IeHHe, CHCTEMAaTHU3alUIO, BBISBICHUE NPHUYMHHO-CIEICTBEHHBIX CBSI3eH — I
M3yUYEHUs] CBOMCTB BEILECTB M XUMHUYECKUX PEAKIMH, eCTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS —
Ha0JII0/IEHUE, U3MEPEHHUE, MOJEIINPOBAHNE, IKCIIEPUMEHT (pEalIbHbII U MBICIICHHBIHN).

16



4. Temaruuyeckoe NJIAHHPOBAHME ¢ YKA3AHHEM KOJHYECTBA AKAAEMHUYECKHX YACOB, OTBOAUMBIX HA OCBOECHHE KAKI0H TeMbI
Y4eO0HOro nmpeaMera.

8 KJIACC
KoaunyecTBo yacoB
HanMeHoBaHme pa3iesioB U TeM DuiekTpoHHBIE (IIU(PpPOBHIE)
Ne n/n KouTpoabubIe TpakTryeckne
NMPOrpaMMbI Bcero 00pa3oBaTeJIbHbIE PeCYPChl
padoThI padoThI
Pazpean 1. llepBoHayanbHble XMMHYeCKHE TIOHATHUS
bubanoreka [JOK
1.1 11 22 1 2
€pBOHAYAIEHBIC XUMUYECKUE TTOHITUS hitps://m.edsoo.ru/7f41837c
Pa3jnen 2. Baxknelilue npeacTraBuTe/ 1M HEOPraHMYeCKUX BelleCTB
bubaunoreka [JOK
2.1 K . T 6 1
HCIOpOL. L OpeHne https://m.edsoo.ru/7f41837¢
Bbubnmorexa [JOK
2.2 B . 3 1
OROPOR https://m.edsoo.ru/7f41837c
butnuoreka IIOK
2.3 Boga. P LI §) 1 1
ona. Pacteopsr. [TonsTHE 00 OCHOBaHMIX 7 hitps://m.edsoo.ru/7f41837¢
2.4 Konnuectse € OTHOIIIE 4 brbmmorexa LIOK
. JIMYECTBEHHBIE OTHOIIEHUS B XUMHH
https://m.edsoo.ru/7f41837¢
2.5 Baxxnelimme ki1accbl HEOPraHMYECKUX 1 1 1
COeIMHEHNH

Paznea 3. Ilepuoguueckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3j1emenToB /. U. MenneneeBa. CtpoeHue aromoB. XumMuveckas cBsizb. OKHCIUTENbHO-
BOCCTAHOBHMTEJILHbIE peaKIuu

b | e e
' cuete COIHX SITIENCHTOB 2. 1. https://m.edsoo.ru/7f41837¢
Mengeneesa. CTpoeHue aroma
19 Xumunueckas cBsi3b. OKUCIUTEIBHO- 2 | butnuoreka IIOK
' BOCCTaHOBHTENEHBIC PEAKIIUI https://m.edsoo.ru/7f41837¢
PesenBHOE Bhe 3 Bubmmorexa [IOK
BHOE BpeMsI
P P https://m.edsoo.ru/7f41837¢
OBIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 6
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9 KJIACC

KoaunyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHne pasnesnos u Tem (uudposbie)
n/n MPOrpaMMbI Bcero Konrpoannrie TpaxTnieckue o0pa3oBaTe/bHbIEe
padoTsI padoTsI
pecypchl
Pasjen 1. BemecTBo U XUMH4YeCKHEe peaKUUU
[ToBTOpenue u yriayoacHue 3HaAHUI bubamorexa LHOK
1.1 P vy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca p
OCHOBHBIEC 3aKOHOMEPHOC ec Bubamorexa LIOK
HOBHBIE 3aKOHOMEPHOCTH XUMHUIECKUX
1.2 . P 4 https://m.edsoo.ru/7f41a63
peaxmuii
6
SHEKTPO ecxa ccomma bubnuoreka [JOK
JICKTPOJIATHYCCKAS TH Harys.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/7f41a63
XVMUYECKHE PEaKIiy B PacTBOPax 6
Hroro no pazpeny 17
Paznen 2. HemeTaJsIbl M X COCTUHEHUS
OO0mas xapakTepUCTHKA XUMHYECKIX BuGamorexa LIOK
2.1 et xapaxtep 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["agorenst 6
OO01mmas XxapakTepuCTHKa XUMHYECKUX Bubnmorexa IIOK
2.2 anemeHToB VIA-rpynmet. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHHUS 6
OO01mas xapakTepUCTHKA XUMHYCCKIX Bubmmorexa [IOK
2.3 aneMeHTOB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
O0mas xapakTepUCTHKA XUMHYECKIX Bbu6morexa [IOK
2.4 anemeHTOB [VA-TpynmsL. Yriepon u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHHU ¥ UX COCTUHCHUS 6
Hroro no pazueny 25

Pazagen 3. MeTaibl M MX COeTMHEHUA
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But6mmoreka IIOK

3.1 OO1Ke CBOKMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41a63
6
butnmoreka IIOK
32 Bakueiimme MeTaiutel ¥ UX COETUHEHNS 16 1 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3nen 4. XumMus u oKpy:Kamuas cpeaa
Bubmmoreka IIOK
4.1 BemecTBa 1 Marepuasl B )KU3HU YeJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazueny 3
Butmmoreka IIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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5. YueGHo-MeToanueckoe odecnedennsi 00pa3oBaTeILHOIO Mpolecca.

* Xumusa, 8 wmacc/ 'abpuensa O.C., OctpoymoB W.I'., CmagkoB C.A., AKmnuoHepHOE
00111eCTBO «31aTensCcTBO «IIpocemieHue»
» Xumus, 9 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKITMOHEPHOE OOIIECTBO
«3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. I'abpuensu O. C., BockoOoitnukosa H. I1., fAmykoBa A. B. HacronpHast KHUra y4uTes.
Xumus. 8 KL Meroanueckoe nocobwue. - M.: Hpoda, 2021.
2. I'abpuensn O. C., fAmykoa A. B. Terpanp 115 1a00paTOPHBIX OMBITOB M IPAKTHUECKUX PalOT.
8 k1. K yuebnuky O. C. Tabpuensna «Xumusa. 8 xmacc». M.: J[lpoda, 2022.
3. T'abpuensn, O. C. Meronnyeckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 8 kiacc /

0. C. ["abpuensh. — M. : Hpoda, 2021. — 109.
4. T'abpuensn, O. C. Meronunueckoe nocodue k yueOnuky O. C. I'abpuensna «Xumus». 9 kmacc /
0. C. ["abpuensh. — M. : Hpoda, 2021. — 108.

5. Xumus : TexHoioruyeckue kaptel Kk ydeOHuky O. C. I'aOpuensna «Xumwusa. 8 kmaccy :
Meroaumdeckoe  mocobme /  JL N. AcanoBa. — M. : Hpoda, 2020

6. Xumus : TexHoiorumyeckue kaprtel Kk ydeOHuky O. C. I'aOpuensna «Xumwusa. 9 xmaccy :
Meroaumdeckoe  mocobme /  JL N. AcanoBa. — M. : Hpoda, 2018

7. Xumus. 8 xi1.: KontposbHele u mpoBepouHbie padoThl Kk yueOHuky O. C. I'abpuensna «Xumusi.
8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YmakoBa u ap. - M.: [Ipoda, 2022.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azeta «Xumus» U caiT s ydyurens «S uay Ha ypOK XUMHI»
http://him.1september.ru  Enwnas xomnekmust L[OP: Tlpeamernas koiutekmus <« XHUMHSD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI: XUMUS.
Konnexuus Poccuiickoro 00111e00pa30BaTEIBHOTO noprasna
http://experiment.edu.ru AJIXUMUK: cauT JLIO. Anuk6epoBoit
http://www  alhimik.ru =~ Bcepoccuiickas ~ oauMmuaaa  MIKOJBHUKOB MO  XHUMHHU
http://chem.rusolymp.ru Opranudeckas XuUMUsS: SJICKTPOHHBIH YUYEOHUK JUIsl CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHoOBBI XUMUH: DJIEKTPOHHBII y4eOHUK
http://www hemi.nsu.ru OTKpBITHIHA KOJUTEIK: Xumust
http://www.chemistry.ru JlucTaHIIMOHHAs ONUMIHNAAAa MO XHUMHHU: TEIEKOMMYHHKAI[MOHHBIHN
00pa30BaTEIbHBINA IPOCKT
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